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[ft*g 1 1 -JKS; (I) : [CLAIM 1] General formula (I) 
UkM [COMPOUND 1] 



R 1 -X 



(I) 



£ X fC^- * ft 



(In the formula, R1 is the phenyl group which 
may be substituted, R2 is an optionally 
esterified carboxy group, X is an oxygen atom 
or the sulfur atom which may be oxidized) 
The immunosuppressive agent containing the 
compound shown by this formula. 



[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to the 
immunosuppressive agent containing (gamma)- 
lactone derivative. 

In particular this invention is related with the 
pharmaceutical which has an 
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immunosuppressive effect and an angiogenesis 
inhibitory effect, containing (gamma)- lactone 
derivative which can be used for the treatment 
and prevention of the rejection at the time of an 
organ transplantation, various kinds of 
inflammatory diseases (a rheumatism, 
psoriasis, etc.), cancer, etc. 
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[PRIOR ART] 

It is shown that (gamma)- lactone carboxylic- 
acid derivative shown with general formula (I) is 
useful as an antimicrobial or its synthetic 
intermediate (Unexamined-Japanese-Patent 1- 
34976). 

However, it is not shown in above patent 
documents that the compound shown with 
general formula (I) is useful as an 
immunosuppressive agent. 



[0003] 

An immunosuppressive agent is an essential 
medical agent in inhibition of the rejection in 
organ transplantations, such as a kidney, the 
heart, and a liver, and in inhibiting the graft 
versus host reaction of a bone marrow 
transplantation. 

Moreover, it is used also as therapeutic agent 
in an autoimmune disease. 

An immunosuppressive agent, from 
therapeutically point of view, can divide into a 
introduction and maintenance medical agent, 
and the medical agent at the time of acute 
rejection. 

[0004] 

It is understood that transplantation-immunity 
reaction is consisted of the primary immune 
response centering around the T cell and the 
secondary immunoreaction accompanied by the 
a liquid antibody. 

In fact, the advent of the cyclosporin which 
inhibits strongly T-cell dependent immune 
response was, compared for the treatment 
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results by the conventional azathioprine and 
prednisolone, brought the improvement in the 
remarkable results of the take ratio of the 
example of primary transplantation. 

The effectiveness and the limit of the result of 
the cyclosporin already also become clearly 
from long-term observation over 7- 8 years. 
Including cyclosporin, even by use of all 
immunosuppressive agents, take ratios will 
reduce by about 65% 3 years after 
transplantation because of the chronic rejection. 

The stable take over a long period of time is 
not obtained sufficiently, as this reason, the 
following can be mentioned : 1) Difference 
of patient's own chemicals sensitivity 
(cyclosporin), 2) Amount reduction of 
the chemicals dosage by the adverse reaction, 
3) Presence of the transplantation-immunity 
reaction system which cannot be sufficiently 
suppressed by the conventional 
immunosuppressive agent, for example, 
activated monocyte * macrophage. 

The steroid is effective in production inhibition 
of an activated monocyte * macrophage type 
effector. 

However, extensive administration for a long 
period of time cannot be performed because of 
the side effects, and cyclosporin also carries out 
production inhibition of the activated monocyte * 
macrophage type effector. 

However, the fixed drug efficacy, because of 
the difference of the sensitivity which this 
medical agent has, cannot expect. 
Therefore, inhibiting of rejection becomes 
inadequate. 

Transplantation multiple organ failure 
happens by the chronic rejection, 
moreover, as for the side effects by the medical 
agent, by a dosage over a long period of time, 
as may be notably seen to a steroid, the serious 
complication can be caused, giving a serious 
influence against a long-term survival rate and a 
take ratio. 

[0005] 

That is, the new problem of the 
immunosuppressive agent in the present organ 
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transplantation is that the favorable results 
stabilized over long period has not been 
obtained because of the limit on the medical- 
agent sensitivity which cyclosporin has and 
medicinal limitation, and the side effects by the 
long-term dosage of a steroid. 

Especially immunosuppressive agent with 
few side effects, which can be replaced with the 
steroid, and which shows the effect excellent in 
production inhibition of the activated monocyte * 
macrophage type effector considered to be 
concerned with rejection, has not yet been 
discovered. 

[0006] 



[0007] 



[PROBLEM ADDRESSED] 

This invention provides immunosuppressive 
agent as introduction and maintenance medical 
agent, which substitutes the 
immunosuppression effect to the activated 
monocyte * macrophage type effector which a 
steroid has, and which has few side effects. 
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[SOLUTION OF PROBLEMS] 

The present inventors performed the 
investigational research of a novel 
immunosuppressive agent, in order to solve an 
above problem. 

As a result, unexpectedly, the compound also 
shown with a general formula (I) has an 
immunosuppressive effect, and 

It was discovered that it could be used as a 
pharmaceutical for preventing the rejection at 
the time of an organ transplantation, and 
it was discovered that the compound shown 
with a general formula (I) was a low toxicity 
very. 
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[COMPOUND 2] 



R* -X 
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[0009] 

As an optionally substituted phenyl group 
shown with R1 in the compound shown with the 
above-mentioned general formula (I) which the 
immunosuppressive agent which this invention 
provides contains, for instance, halogen 
( example: fluorine, chlorine, bromine, iodine), 
the phenyl group which has intrinsicly 1-3 
groups selected out of C1-3 alkoxy can be 
mentioned. Especially phenyl group, which can 
be optionally substituted with halogen, is 
preferable. Especially 4- chlorophenyl, 4- 
fluorophenyl and 2,4- difluoro phenyl are 
preferable. 



[0010] 

In the compound expressed with the above- 
mentioned general formula (I ), as optionally 
esterified carboxy group which is expressed 
with R2, for instance, the following can be 
mentioned : 2-5C alkoxy carbonyl groups, 
such as carboxy, methoxycarbonyl, 
ethoxycarbonyl, n-propoxy carbonyl, i-propoxy 
carbonyl, n-butoxycarbonyl, and t- 
butoxycarbonyl, aralkyl oxycarbonyl of the 
carbon numbers 8-13, such as 
benzyloxycarbonyl, p- nitro benzyloxycarbonyl, 
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phenethyl oxycarbonyl, 
oxycarbonyl, etc. 



and benzhydryl 



[0011] 

In the compound shown with the above- 
mentioned general formula (I), as sulfur atom 
which is shown with X and which may oxidize, a 
sulfoxide (-SO-) or a sulfone (-S02-) is sufficient 
by the oxidation stage. 

To mention an illustration of the compound 
shown with the above-mentioned general 
formula (I), the compound shown in Table 1 can 
be shown. 
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[Table 1] 
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Table 1 

Composition No. 
1^2} 



m i 







o>" 0 












If* 


R 1 


X 


R 1 


X 


Ph- 


-0- 


-C0OPN8 


X 


Pb- 


-0- 


-COOCH. Ph 


A 


Pb- 


-0.- 


-COOH 


JL 


Pb- 


-s- 


-COOCH. Pb 


JL 


Pb- 


-s- 


-COOCH <Pb) » 


A 


Pb- 


-s.- 


-COOPNB 


X 


4-CI-Pb- 


-s- 


-COOPNB 


JL 


4-C 1 -Pb- 


-s- 


-COOCH CPb) » 


X 


4-C1 -Pb- 


-s- 


-COOH 


iff 


Ph- 


-so- 


-COQCHPb. 


11 


Ph- 


-so- 


-COOPNB 


13 


Pb~ 


-so, - 


-COOCH (Ph) , 


12 


4-Ct-Pb- 


-s- 


-COOCH. Pb 


14 


I-Cl-Pb- 


-s- 


-COOCH, Pb 


15 


Ph- 


-s- 


-COOCH, 


If 


4-CH. O-Ph- 


-s- 


-COOCH* Ph 


a 


Ph- 


-so, - 


-COOCH. Pb 


ifi 


Pb- 


-s- 


-COOH 


13 


Pb~ 


-so. - 


-COOH 


a 


Pb~ 


-0- 


-CH CPb> » 



[Table 2] 
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4-F-Ph- 


-S- 


-COOCH (Pb) . 
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4-CHi O-Ph- 
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-COOCH (Ph> i 


a 


U-F. -Pb- 


-s- 


-COOCH (Ph) • 


a 


4-F-Ph- 


-0- 


-COOCH. Pb 


a 


JU-F. -Pb- 


-o- 


-COOCH* Pb 


a 


4-P-Ph- 


-s- 


-COOCH, Ph 


a 


2.4-F. -Ph- 


-s- 


-COOCH. Pb 


a 


4-F-Ph- 


-s- 


-COOH 


a 


4-CHi O-Ph- 


-s- 


-COOH 




&4-F. -Ph- 


-s- 


-COOH 


& 


4 -P-Ph- 


-SBi - 


-COOCH. Pb 


8 


X4-F. -Ph- 


-S8. - 


-COOCH. Ph 


a 


&4-P. -Ph- 


-SO. - 


-COOCH (Pb) . 


34 


4-F-Pb- 


-0- 


-COOH 


a 


5U-F, -Ph- 


-0- 


-COOH 


a 


4-P-Pta- 


-so. - 


-COOH 


s 


2.«-F. -Pb- 


-so. - 


-COOH 


a 


Ph- 


-o- 


-COOC, H, 


a 


4-F-Ph- 


-o- 


-COOC. H. 


« 


3L4rF, -Ph- 


-0- 


-COOC. H. 


41 


4 -F-Ph- 


-s- 


-COOC, H. 


a 


4 - F - P h ~ 


-so, - 


-COOC. H. 


a 


4-CH. O-P h- 


-s- 


-COOC. H» 




t4-P, -Pb- 
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a 
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Continuing Table 1 
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Ph: Phenyl group 

PNB: p- nitro benzyl group 

[0013] 

The compound in Table 1 (1-19 are shown as 
an antimicrobial or its synthetic intermediate in 
Unexamined-Japanese-Patent -1 -34976) 
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[0014] 

The compound shown with the above- 
mentioned general formula (I) which the 
immunosuppressive agent which this invention 
provides contains may form a salt, and a 
pharmacologically acceptable salt, for example, 
salt with an alkali metal ( example, sodium, 
potassium) or an alkaline earth metal ( example, 
magnesium, calcium) etc., can be mentioned. 
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[0015] 

The compound shown with the above- 
mentioned general formula (I) has the 
asymmetric carbon. 

Therefore or more of an at least 2 pieces of 
stereoisomer may exist. 

Therefore the immunosuppressive agent of 
this invention can contain either the single 
isomer or their mixtures. 
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[0016] 

The compound of the above-mentioned general 
formula (I) which the immunosuppressive agent 
which this invention provides contains is 
preferably that wherein R1 is the phenyl which 
substituted with 1-2 halogen and R2 is an 
ethoxycarbonyl or a benzyloxycarbonyl, and X 
is oxygen or sulfur which may oxidize, among 
them, especially preferable compounds are, (1) 
2-(4- chlorophenyl) thio- 5- oxo- 2-tetrahydro 
furancarboxylic-acid benzyl ester (compound 
13) 

(2) 2-(4- fluorophenyl) oxy- 5- oxo- 2-tetrahydro 
furancarboxylic-acid ethyl ester (compound 39) 
(3) It is 2-(2,4- difluoro phenyl) sulfonyl- 5- 
oxo- 2-tetrahydro furancarboxylic-acid benzyl 
ester (compound 32). 
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[0017] 

The compound of formula(l) can be produced 
by the method shown, for example, by the 
following reaction formula. 

In this reaction formula, the compound (I) is 
shown by general formula (IV), (V), and (VI) and 
(VII). 
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